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The  Use  of  Controlled  Exposure  Devioes 
to  Increase  Braille  Reading  Rates1 2 
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For  a  majority  of  the  blind,  braille  reading  is  a  elow  means  of 
obtaining  information.  Ethington  (19^6)  found  that  the  silent  tse- 
tual  reading  rate  for  blind  senior  high  school  students  was  around 
90  words  per  minute  (vpra) .  According  to  Harris  (1947,  p.  hh9)  the 
median  silent  visual  reading  rate  for  senior  high  school  students 
was  251  wpm.  Bixler,  et  al.  (1961)  found  that  listening  comprehen¬ 
sion  of  6th  -  8th  grade  blind  pupils  woa  nearly  oe  good  at  2?£  wpm 
as  at  the  "...typical  rate  for  a  trained  professional  reader...." 
of  I7f?  wpm.  Comparatively,  then,  tactual  reading  ia  very  slow--so 
•low,  in  fact,  that  the  average  blind  reader  must  spend  at  least 
twioe  the  time  covering  the  tame  matorial  as  tha  sighted  reader  or 
the  listener.  Any  development  which  would  increase  braille  reading 
rates  would  have  oonaiderahle  educational  value  for  the  blind. 

Numerous  studies  of  print  reading  have  reported  the  successful 
use  of  controlled  exposure  devioe*  to  improve  "peroeptual  span"  and/ 
or  reading  rat©  (Vernon,  1931,  MoCullough,  1958).  In  the  area  of 

1  This  investigation  was  supported  iftnp art  by  Research  Grant 
RD-10865-63  from  the  Vocational  Rehabilitation  Administration,  United 

States  Department  of  He&lth,  Education,  end  Welfare. 

2  Cleves  Kederie  and  June  Morris  are  Research  Associates  and 
Carson  Nolan  ia  the  Director  8f the  Eduoetional  Research  Department 
of  the  American  Printing  House  for  the  Blind. 
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breillo  reading  no  specific  studies  of  this  nature  have  been  made. 
However,  Ashcroft  (19^9)  conducted  a  etudy  which  was  relevant  to 
this  problem .  He  evaluated  the  IBM  Braille  Reading  Machine,  a  con¬ 
trolled  exposure  pacing  device,  for  Its  potential  as  a  means  of 
reading  braille.  The  subjects  were  nine  adult  braille  readers.  They 
read  ordinary  fictional  material  on  the  machine  for  2-20  hours.  One 
of  the  findings  of  the  study  was  a  median  increase  of  22/^  In  the 
conventional  brsllle  reading  rates  of  the  subjects ,  This  finding 
although  not  conllusivoly  established  as  a  result  of  machine  read¬ 
ing,  Indicated  that  these  devices  might  be  useful  for  Improving 
braille  reading  rates. 

The  present  paper  is  a  report  of  two  studies  which  used  con¬ 
trolled  exposure  techniques  to  increase  braille  reading  rates.  The 
hypothesis  tested  in  both  studies  were  the  same: 

1.  Practicing  braille  reading  under  conditions  of  de¬ 
creasing  time  of  exposure  will  not  significantly 
increase  conventional  reading  rates. 

2.  Significant  increases  in  conventional  braille  read¬ 
ing  rates  resulting  from  controlled  exposure  prac¬ 
tice  will  not  be  maintained  over  an  extended  period 
of  time  following  praotioe. 

3.  No  differences  in  reading  comprehension  will  occur 
u  a  result  of  controlled  exposure  practice. 
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Study  I:  The  Effects  of  Reading  Words,  Phrases,  and  Sentences 
under  Conditions  of  Successively  Reduced  Exposure  Times,1 

In  this  study  the  experimental  subjects  practiced  reading 
braille  words,  phrases,  end  ohort  sentence*  at  decreasing  exposure 
times.  The  purpose  of  this  procedure  was  to  exert  constant  pres¬ 
sure  on  tho  reader  to  move  hia  hingers  acroas  the  words  more  rapid¬ 
ly,  thereby  training  him  to  recognize  familiar  words,  phrases,  and 
Short  sentences  in  increasingly  shorter  intervals.  It  was  thought 
that  the  faater  reading  speeds  attained  under  these  conditions 
would  transfer  positively  to  the  normal  reading  situation. 

Method 

^  Subjects. 

The  30  oubjeota  were  selected  from  62  braille  readers  in 
grades  6-12  at  tho  Illinois  Braille  and  Sight  Saving  School.  The 
Oates  Basio  Reading  Teat,  Type  A,  Form  1  wae  uaed  to  determine 
reading  rates  and  comprehension  scores.  The  readers  were  ranked 
by  reading  times  and  classified  in  three  levels  of  fast,  average, 
and  slow.  At  each  of  the  three  reading  rate  levels  five  pairs  of 
readers  were  matched  on  reading  time,  comprehension,  and  grade. 

Members  of  each  pair  were  then  randomly  assigned  to  the  experimental 
and  control  groups.  Subject  data  are  contained  in  Table  1.  A  more 

1  Appreciation  is  expressed  to  the  Superintendent  and  Staff  of 
the  Illinois  Braille  and  Sight  Saving  Sohool  for  their  cooperation 
throughout  the  conduct  of  this  study,  and  to  Mr.  Jack  Curtis,  formerly 
)  Psychologist  at  tho  Illinois  School,  for  his  help  in  supervising  the 

practice  sessions. 
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Complete  breakdown  of  reading  tinea  by  level  of  reading  rate  is 
provided  in  Table  2.  To  obtain  vpm  reading  rates  on  nil  forme  of 
the  Gates  Teat  divide  the  reeding  times  into  2100,  the  approximate 
number  of  words  in  each  test. 


; 


Table  1 

De8criptive  Data  of  Experimental  and  Control  Subjeota 


Experimental 

Control 


Reading 

Tim# 

(min) 

Compre¬ 

hension 

Score 

Grade 

Sex 

K  P 

Kean 

32.  U5 

23.00 

8.80 

5 

10 

SD 

12.93 

.89 

1.83 

Mean 

32.1k 

23.27 

8.8c 

k 

li 

SD 

13.06 

.93 

2.01 

Apparatus  - 

The  instrument  used  to  train  the  experimental  subjects  was  the 
tachistotnctometer.  This  device  can  display  braille  material  of 
lengths  varying  from  one  to  thirty-six  cells.  The  times  of  expo¬ 
sure  are  controlled  and  can  be  varied  in  steps  of  .01  second  from. 
.02  second  to  10  minutes.  The  braille  material,  which  is  embossed 

j  w 

'  .  1 

on  a  special  plasticized  paper,  is  displayed  to  the  render  by  being 
pressed  upwards  through  holes  in  a  very  thin  brass  screen.  The 
spacing  between  dots  and  the  height  of  the  dots  exposed  in  this 
manner  approximate  the  standards  used  in  publishing  ordinary  braille 
materials  by  the  American  Printing  House  for  the  Blind. 

» 
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Material* . 

The  materials  which  were  used  for  practice  were  patterned 
aftar  the  Dolch  reading  improvement  materials.  They  consisted  of 
words,  phrases,  and  sentences  of  successively  increasing  length. 
There  were  28  sheets  of  practice  materials  in  all.  Sheet  number 
onecoontained  36,  two  to  four  cell  words,  and  sheet  number  20  con¬ 
tained  nine,  23-26  cell  phrases  and  aentences.  The  length  of 
words  and  phrases  increased  approximately  one  cell  per  page. 

The  criterion  tests  for  determining  the  subjects*  reading 
rates  and  comprehension  before  and  after  practice  were  the  Gates 
Basic  Reading  Tests,  Type  A.  All  four  forms  were  used. 

Procedure . 

The  complete  experiment  required  a  total  of  26  sessions.  Pour 
sessions,  each  approximately  one  hour  long,  were  required  to  give 
the  four  equivalent  forms  of  the  Gates  Basic  Reading  Tests.  In 
the  other  22  sessions  the  experimental  subjects  practiced  on  the 
reading  materials.  The  practice  sessions  were  one-half  hour  long 
and  took  place  on  consecutive  school  days. 

The  first  reading  test,  Porra  one,  was  administered  to  the  group 
of  62  braille  readers  approximately  one  month  prior  to  the  practice 
program.  Form  two  of  the  Gates  tests  was  administered  to  the  group 
of  30  experimental  and  control  subjects  immediately  following  com¬ 
pletion  of  the  program.  This  test  was  given  under  motivated  con¬ 
ditions,  i.e.,  an  award  of  five,  three,  end  one  dollnr( a)  was  given 
to  the  three  individuals  making  the  greatest  gains  over  their  ini¬ 
tial  reading  rates  while  maintaining  their  previous  comprehension 
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level.  Forme  three  and  four  of  the  rending  teats  were  given  under 
unmotivated  conditions  one  and  two  months,  respectively,  subse¬ 
quent  to  the  practice  program. 

The  practioe  sessions  wore  held  in  the  afternoon  and  evening 
of  each  day,  so  as  not  to  interfere  too  muoh  with  the  subjects*  t 
class  schedules.  Either  three  or  four  subjects  at  a  time  practiced 
reading  during  each  of  four  daily  sessions.  The  subjects’  daily 
sessions  were  variable  depending  on  eleae  and  school  commitments. 

All  of  the  sessions  were  conducted  in  one  large  room.  The  sub¬ 
jects  were  seated  near  each  of  the  four  corners  of  the  room.  Dur¬ 
ing  each  session,  there  was  one  monitor  for  every  two  subjects, 
oheck  identification  of  the  materials,  and  regulate  the  timers.  The 
monitors  were  senior  college  students  majoring  in  psychology  at 
McMurray  College  and  Illinois  College  In  Jacksonville,  Illinois. 

On  the  first  day  of  reading  prsctice  the  subjects  were  told 
the  purpose  of  the  study  and  were  shown  how  to  operate  the  tachisto- 
tno tome ter.  To  determine  whether  they  understood  and  could  do  the 
tesk,  the  subjects  practiced  on  the  first  sheet  of  the  training  ma¬ 
terials.  During  this  practice  the  Initial  exposure  time  was  deter¬ 
mined  for  each  subject.  This  time  was  one  which  was  long  enough  to 
touch  all  of  the  characters  in  the  words  but  not  necessarily  identi- 
fy  the  words.  Further  praotice  on  the  machines  at  these  threshold 
exposure  times  wes  needed  by  the  subjects  and  was  given  throughout 
the  second  session.  After  all  the  subjects  had  indicated  they  could 
do  the  task  (which  for  most  was  by  the  end  of  the  second  session) 
the  more  formal  practice  was  begun. 
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During  the  formal  practice  the  subjects  were  required  to  read 
the  practice  words,  phrases,  and  sentences  at  diminishing  intervals 
of  time.  Reductions  of  .05  second  were  made  in  tho  exposure  time 
whenever  a  complete  and  different  line  of  the  material  on  °  sheet 
was  accurately  identified.  To  allow  for  the  increese  in  number  of  t 
characters  on  the  successive  sheets  of  materials  the  exposure  time 
was  increased  .2  second  between  sheets.  These  procedures  held 

throughout  training  unless  the  subject  fell  behind  or  could  not 

► 

identify  any  of  the  words.  In  such  instances  the  exposure  time 
was  increased  until  some  of  the  words  were  identified. 

On  each  day  of  practice,  the  subjects  were  provided  with  a 
new  set  of  reading  materials.  During  the  last  four  days  of  prac¬ 
tice  two  sheets  were  used  each  day. 

Results 

In  Table  2  are  listed  the  mean  reading  times  and  comprehension 
scores  for  the  fast,  average,  and  slow  readers  in  the  experimental 
and  control  groups  on  the  four  forms  of  the  Gates  tests.  Also  in¬ 
cluded  are  the  means  and  standard  deviations  of  the  reeding  times 
and  comprehension  scores  for  the  total  groups. 

Thr  reading  times  of  test  one  and  two  were  analysed  by  means 
of  the  comparison  of  changes  technique  described  by  McITemar  (1955* 
p,  90) .  The  results  were  non- significant,  and  indicated  that  the 
controlled  exposure  practice  had  very  little  effect  on  the  normal  . 
reading  rates  of  the  experimental  subjeots.  The  practice  may  hsfe 
had  a  differential  effect  on  the  readers  within  the  different  read¬ 
ing  rate  levels,  but  here  too,  the  differences  were  not  statistically 


significant. 


Table  2 

Keens  and  Standard  Deviations 
of  Reading  Tines  and  Comprehension  Scores 

Tests 


1  2  3  U 


R.tf.' 

Comp . 

R.T. 

Comp . 

R.T. 

Comp . 

R.T. 

Comp. 

Fast 

18.42 

23.00 

14.22 

23.60 

14.52 

23.60 

15.19 

23.  UO 

Aver. 

30.91 

23.00 

26.45 

22.20 

24.80 

22.20 

24.07 

22.20 

Experi¬ 

mental 

’  Slow 

48.02 

23.00 

35.37 

22.80 

31*.  51+ 

23.20 

33.96 

23.00 

Group 

Kean 

32.45 

23.00 

25. 34 

22.87 

24.62 

23.00 

24.39 

22.87 

Group 

SD 

12.03 

.89 

9.31 

1.31 

9.12 

1.46 

8.80 

1.09 

Fast 

18.35 

23.60 

17.36 

23.80 

15.93 

23.40 

16.71 

23.60 

Aver . 

30.35 

23.40 

22.01 

23.40 

22.05 

22.40 

18.56 

23.20 

31ow 

1+7.73 

22.80 

32.23 

21.20 

31.84 

20.80 

28.31 

20.40 

Group 

Group 

Mean 

32.14 

23.27 

23.87 

22.80 

23.27 

22.20 

21.10 

22.40 

SD 

13.06 

.93 

7.04 

1.72 

8.77 

1.47 

6.54 

2.12 

Changes  in  Reeding  Rate.  Both  the  experimental  and  control 
groups  reduced  their  redding  times  on  thest  two  from  those  on  test 
one  by  approximately  24#  which  was  significant  beyond  the  .01  level 
of  confidence.  Over  a  period  of  the  next  two  months,  on  tests 
three  and  four,  this  reduction  increased  to  29#.  Within  both 
groups,  the  slow  readers  made  the  largest  reductions  in  reeding 
times,  the  average  readers  intermediate,  and  the  fast  readers  the 
least  reduction.  All  of  these  changes  in  reading  rate  apparently 
resulted  from  the  effortoi  of  the  readers  to  read  faster. 


Among  the  three  reading  rate  levels  some  differences  in  reduc¬ 
tions  of  reading  rates  following  practice  were  found  between  the 
experimental  and  oontrol  groups,  and  although  they  were  not  statis¬ 
tically  significant  they  were  possibly  educationally  significant. 
The  fast  experimental  readers  reduced  their  reading  timos  of  test 
two  by  2$fo  compared  with  only  s  %%  reduction  by  their  controls. 
Similar  differences  between  the  combined  reading  times  of  the  aver¬ 
age  and  slow  readers  In  the  experimental  and  control  groups  amount¬ 
ed  to  3 and  that  favoring  the  controls.  Furthermore,  these  dif¬ 
ferences  held  up,  for  the  moat  port,  over  the  next  two  tests.  Thus 
the  reading  practice  may  have  benefited  the  fast  readers  but  not 
those  In  the  slow  and  averege  reading  rate  groupa. 

Changes  in  comprehension.  Both  the  experimental  end  control 
groups  experienced  a  slight  loss  In  comprehension  on  teat  two.  The 
losses  occurred  among  the  average  and  slow  readers  In  the  experi¬ 
mental  group  and  the  alow  readers  in  the  control  group.  On  subse¬ 
quent  tests  the  experimental  subjecta  maintained  their  comprehen¬ 
sion  level  while  the  average  and  slow  readers  in  the  control  group 
ftontlnued  to  fall  off  Blightly.  Only  the  feat  readers  were  able 
to  maintain  or,  in  the  case  of  the  experimental  group,  to  improve 
their  comprehension  scores. 
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Study  II:  The  Effects  of  Paced  Rending  Practice.1 

In  this  study  the  subjects  practiced  reeding  contextual  materi¬ 
al  presented  ot  systematically  increased  word  rates.  The  purpose 
was  to  force  the  subject  to  speed  up  their  apprehension  and  inte- 
gration  of  material  presented  in  a  continuous,  meaningful  context. 

Method 

Subjects . 

Eight  fast  and  eight  slow  readers  in  the  experimental  group 
were  matched  with  sn  equal  number  of  fast  and  slow  readers  in  a 
control  group.  The  subjects  were  chosen  from  I4.8  braille  readers 
in  grades  £-11  at  the  Kentucky  School  for  the  Blind.  Two  weeks 
prior  to  the  beginning  of  the  practice  reading  program  Form  one 
of  tho  Gates  Basic  Reading  Test,  Type  A,  was  administered  to  all 
the  braille  readers  in  these  grades.  Students  receiving  a  compre¬ 
hension  score  of  19  or  above  were  ranked  from  fast  to  slow  accord- 

•  »■*.  1 

lng  to  the  times  required  to  complete  the  listening  test.  From 
each  group  above  and  below  the  median  reading  time,  eight  pairs 
of  readers  were  matched  as  closely  ns  possible  on  reading  time 
and  grade  level. 

1  Appreciation  is  expressed  to  the  Superintendent  and  Staff 
of  the  Kentucky  School  for  the  Blind  for  their  assistance  in  imple¬ 
menting  this  study  and  to  Mrs.  Lora  Ennis,  formerly  at  the  Ameriean 
Printing  House  for  the  Blind,  for  her  help  in  supervising  the  prac¬ 
tice  sessions. 


On©  slow  reader  In  the  experimental  group  transferred  to  an¬ 
other  school  midway  through  the  reading  program.  Consequently, 
his  control  was  also  dropped  when  the  results  were  analyzed.  Sub¬ 
ject  date  can  be  found  in  Table  3-  To  obtain  wpn  reeding  rates 
divide  tho  reading  times  into  2100,  the  approximate  number  of  words 
in  each  test. 


Table  3 

Subject  Data  for  Paced  Reading  Study 


Reading 

Compro- 

Time 

hension 

Sex 

(min) 

Score 

Grade 

V 

P 

Experi- 

Past 

Mean 

SD 

22.72 

2.95 

22  .88 

•  *  ^ 

8.12 

2.03 

b 

b 

mental 

Group 

Slow 

Kean 

SD 

35.97 
i; .  62 

21.12 
•  1.61; 

6.50 

1.31 

.  b 

b 

Control 

Past 

Mean 

SD 

23.17 

2.59 

23. 3C 
.99 

7.88 

1.69 

b 

h 

Group 

Slow 

Mean 

SD 

35.02 

3.85 

22.62 

1.06 

6.88 

1.13 

r| 

3 

Apparatus , 

The  IBM 

Braille  Reading  Machine 

was  used  to 

control 

tho 

preaen 

tation  rate  of  the  practice  materials.  This  device  displays  braille 
composed  of  metal  pegs  projected  through  a  oontinously  moving  plastic 

j 

belt.  The  length  of  the  display  is  approximately  six  inches.  A 
punched  paper  tape  controls  the  content  of  the  braille  display.  The 
rate  of  movement  of  the  belt  is  regulated  by  a  variable  speed  motor, 
and,  in  terms  of  word  rates,  ranges  from  50-250  wpm.  This  rate  ia 
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based  on  fivo  braille  characters  a  word. 

Materials . 

The  ms  ter iris  used  for  the  paced  reading  practice  were  two 
books:  The  R:  inbow  Book  of  nature  by  Donald  C.  Feattie,  a  liter- 
ary  naturalistic  work,  and  They  Saw  America  First  by  K?therine 
Bakeleas,  a  literary  historical  work.  The  vocabulary  levels  as 
listed  In  the  American  Printing  House  for  the  Blind  catalog  are 
5th  through  9th  gredes  and  ?th  grade  through  adult,  respectively. 

The  criterion  testa  used  were  the  first  three  forms  of  the 
Gates  Basic  Reeding  Tests,  Type  A. 

Procedure. 

Completion  of  the  study  required  approximately  two  end  one- 
half  months.  Because  only  one  machine  was  available  and  only  one 
person  at  a  time  could  use  the  machine,  the  study  was  carried  out 
in  two  phases.  The  slow  readers  were  trained  during  the  first  phase 
and  the  fast  re: dors  during  the  second.  Both  phases  wore  exactly 
alike . 

For  each  subject  in  each  phase  a  total  of  25  sessions  was  re- 
•  }  « 
quired.  Three  sessions,  averaging  approximately  an  hour  each,  were 

used  to  administer  the  first  three  forms  of  the  Gatos  tests.  The 

other  22  sessions,  each  one-half  hour  long,  were  used  for  the  paced- 

reading  practice.  •  ,  , 

The  three  forms  of  the  Gates  tests  were  given  in  th©  same  room 
end  at  the  same  time  of  day  for  til  subjects.  Fom  ona^  mentioned  - 

<  /.  i.  .j 

earlier,  was  given  two  weeks  prior  to  the  pacing  practice.  To  eo- 
tablieh  a  base  for  evaluating  the  effects  of  the  reading  practice* 
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Form  two  was  given  12  days  later  under  motivated  conditions.  Th* 
motivating  factor  wee  e  monetary  regard,  the  same  as  in  the  pre¬ 
vious  study.  Form  throe  was  also  given  under  motivated  conditions 
on  the  day  following  completion  of  the  pacing  practice.  f 

The  paced  practice  sessions  were  held  at  the  same  time  of  day 
for  each  subject  and  in  the  same  room  on  consecutive  school  days 
for  all  subjects.  The  first  two  sessions  were  used  for  adaptation 
to  reading  on  the  machine.  Following  explanations  of  the  study 
end  the  operations  of  the  machines  in  the  first  session,  the  sub¬ 
jects  began  reeding  at  their  motivated  word  rates.  These  word 
rates  were  obtained  from  tho  second  reading  test,  Form  two.  the 
first  motivated  teat.  In  8  few  cases  an  additional  .session  was 
needed  to  adapt  to  this  unique  form  of  reading.  In  the  third 
session ,  or  after  adaptation  had  oocurred,  pacing  of  the  subject1 a 
reading  began. 

Pacing  consisted  of  increasing  the  presentation  rate  of  the 
materiel  two  and  one  half  words  per  minute  each  day.  The  rate  was 
increased  without  tho  subjeot’s  knowledge  approximately  five  minutes 
after  the  3tart  of  each  session.  If  a  subject  oould  not  read  at  the 
increased  rate  ho  continued  reading  for  the  remainder  of  the  session 
et  his  previous  rate.  Rate  increases  were  attempted  each  day  until 
the  termination  of  the  prentice  sessions.  To  check  comprehension 
of  tho  material,  tho  subjects  had  to  relate  briefly  what  they  h*>d 
just  read  after  each  ten  minutes  of  reeding.  This  verbal  report, 
was  evaluated  for  general  significance,  detail,  and  continuity  of 
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the  facta.  A  daily  reoord  was  kept  of  each  subject's  progress. 

Results 

The  eubjeota  were  enthusiastic  throughout  the  pacing  practice, 
and  most  all  reported  a  seeming  increase  in  their  reading  rates  of 

t 

regular  braille  material.  On  the  last  day  of  practice  the  daily 
records  showed  an  average  gain  in  machine  reading  rates  for  the 
slow  renders  of  21$.  However,  one  subject  from  this  group  was  un¬ 
able  to  re9d  on  the  machine'  at  his  motivated  reading  rate  and 
finished  pacing  practioe  with  a  kh%  loss.  Excluding  this  subject 
the  average  gain  for  the  slow  readers  was  The  averago  gain  in 

machine  rending  rote  for  the  fast  renders  was  30%.  From  the  sub¬ 
jects'  verbal  reports  it  appeared  that  both  groups  achieved  the  “ 
gains  in  reading  rate  without  too  great  a  loss  in  comprehension. 
However,  the  slow  readers  seemed  to  lose  more  than  the  fast.  The 
greatest  decrement  in  comprehension  fp>  both  groups  w«s  in  the  area 

Of  recalling  specific  facte  or  *  details  in  the  content. 

■  *  ,  •  •  ‘  •  ••  • 

The  data  which  were  analyzed  to  determine  the  effects  of  paced 
reading  prsctice  were  the  reading  times  of  the  Gatos  Tests  from 
both  phases  of  the  study.  The  comparison  of  changes  techniques  de¬ 
scribed  by  McNemar  (1955,  p.  90)  was  used  for  the  analysis.  Similar 
to  the  previous  study,  the  results  incicated  that  the  pacing  prac¬ 
tice,  while  possibly  benefiting  the  fast  readers,  had  little  over¬ 
all  effect  on  the  reading  behavior  of  the  experimental  subjects. 

See  Table  4*  < 


Table  4 

Means  end  Standard  Deviations  of  Reading  Times 
and  Comprehension  Scores  from  Paced  Reading  Study 

Tests 

1  2  3 


RT 

Comp 

RT 

Comp 

RT 

Corap 

Pest 

22.72 

22.88 

18.22 

22.12 

16.36 

22.62 

Slow 

35-97 

21.12 

25.  bo 

19.62 

Experi¬ 

mental 

25. 60* 

19.43* 

20.87 

21.66* 

17.28* 

Subjects 

Grout) 

26.3k 

22.00 

21.81 

I8.83* 

Mean 

21 . 66* 

20.87* 

20.13* 

SD 

7.64 

1.55 

7.44* 

2.56* 

7.99-* 

5.24* 

Fast 

23.17 

23.38 

17.23' 

22.50 

17.19 

23.12 

Slow 

35.02 

22.62 

28.06 

22. 38 

Control 

28 . 14* 

22 . 28* 

23.41* 

21.14* 

Bub jects 

Group 

29.10 

23.00  ' 

22.64 

22.44 

Kean 

22.32* 

22.40* 

20 . 09* 

22.20* 

SD 

6.92 

1.10 

8.23* 

2 . 20* 

6 . 20* 

2.5k« 

*  Data  computed  without  subject  who  did  not  complete  pacing 
practioe  and  his  excluded  oontrol. 


Changes  in  Reading  Rate.  As  in  the  earlier  study,  aside  from 
test  adaptation,  the  subjects 1  efforts  to  read  faster  appeared  to 
account  for  most  of  the  differences  in  reading  times  among  the 
three  tests.  The  experimental  and  control  groups  combined  reduced 
their  reading  times  on  tests  two  and  three,  24#  and  33#,  respec¬ 
tively.  Among  the  reading  rate  levels  within  the  two  groups,  the 
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slow  readers  again  made  a  greater  overall  reduction  In  their  read¬ 
ing  tines  than  the  fast  readers,  37#  and  27#  respectively. 

Between  the  experimental  end  control  groups  on  test  three  there 
was  only  a  non-significsnt  3#  difference  favoring  the  experimental 
group.  However,  separate  comparisons  of  the  two  reading  rate  level* 
within  the  groups  indicated  a  possible  differential  effect  of  the 
pacing  practice.  The  alow  experimental  and  control  subjects  reduced 
their  reading  times  15#  and*  17#  respectively,  while  the  fast  experi¬ 
mental  readers  reduced  their  reading  tines  10#  compared  with  no  re¬ 
duction  by  their  controls.  ThiB  letter  difference  wns  significant 
at  the  .02  level  of  confidence.  Thus,  the  pacing  practice  may  have 
benefited  the  fast  readers  but  not  the  slow  ones.  On  the  other  hand, 
a  comparison  of  the  overall  chengea  in  the  fast  experimental  end  con¬ 
trol  subjects'  reading  times  from  test  one  to  test  three  showed  only 
a  2#  greater  reduction  by  the  experiments!  readers.  This  finding 
could  be  interpreted  as  resulting  from  come  factor  other  then  pacing 
practice,  e.g.  variability  in  the  subjeots’  efforts  to  resd  faster. 

Changes  in  Comprehension.  In  comprehension,  the  experimental 
subjects  achieved  lower  scores  on  test  one  and  lost  more  on  test 
three  than  their  controls.  However,  nost  of  the  loss  occurred  among 
the  slow  experimental  readers.  The  fast  experimental  and  control 
subjects  had  a  similar  overall  loss  from  test  one  to  teat  three  of 
approximately  1#.  For  the  slow  experimental  readers,  the  overall 
lose  was  17##  while  that  for  their  controls  was  6#. 
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Discussion  • 

The  results  of  both  studios  wore  quite  similar.  In  each,  no 
•lgnificant  effects  on  test  reading  rates  resulted  from  reading  prac¬ 
tice  under  the  conditions  of  controlled  exposure  of  the  practice  ma- 
torials.  However,  among  the  reading  rate  levels  there  waa  a  possible 
differential  effect  of  reading  practice  favoring  the  fast  readers. 

In  both  studios  the  fast  experimental  readers,  subsequent  to  the 
reading  practice,  reduced  their  reading  times  more  than  their  con¬ 
trols.  Tills  was  not  the  case  among  the  average  and  slow  readers. 

These  differences,  except  when  tested  separately  in  the  second  study, 
were  not  significant,  but  the  fact  they  occurred  in  both  studies 
gave  substance  to  their  being  real  effects. 

Why  did  the  reading  practice  not  hove  a  significant  overall 
effect  on  the  reading  rates  of  the  subjects,  and  why  did  the  prsc- 

•« 

tice  possibly  effect  the  reading  rates  of  the  fast  readers  but  not 

.:U\ 

those  of  the  slow  end  average  readers?  There  appears  to  be  a  num¬ 
ber  of  interrelated  factors  relevent;  to  both  of  theac  questions.  One 
ia  that  the  fast  readers  may  have  been  more  intelligent  than  the 

t 

alow  readers.  Subsequent  to  the  conclusion  of  these  studies,  Nolen 
and  Kederis  (1963)  found  that  a  randomly  eeleoted  group  of  fast  ■ 

readers  averaged  20  points  higher  on  IQ  than  a  randomly  selected 
group  of  slow  readers.1  Hence,  the  fast  readers  would  have  been  > 

x 

better  equipped  to  gain  something  from  the  practice  than  the  slow 

readers. 

_  _ _  •  "  * 

1  Since  that  time  three  other  studies  by  the  authors  have  eon- 
firmed  that  finding — author's  note. 
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Another  consideration  la  that  the  amount  of  praotice  was  In¬ 
sufficient  to  both  dierupt  inefficient  reeding  habits  end  reestab¬ 
lish  better  ones.  From  this  standpoint  (taking  into  account  the 
possible  higher  intelligence  of  the  fast  readers) ,  the  practice  may 

;  ■  1  -  r 

have  been  just  long  enough  to  improve  the  reading  rotes  of  the  fast 
readers  but  not  those  of  the  slow  readers.  As  a  matter  of  fact,  for 
the  alow  readers  the  practice  may  have  been  only  long  enough  to  die¬ 
rupt  their  reading  behavior".  Some  indication  of  this  comes  from  the 
finding  in  both  studies  that  the  slow  controls  mode  greeter  gains  in 
reading  rote  than  the  slow  experimental*. 

A  third  and  perhaps  the  most  important  factor  is  that  the  per¬ 
ceptual  unit  of  practice  me y  not  have  been  appropriate  for  ell  of 
the  readers.  In  the  study  by  Nolan  and  Kederis  mentioned  earlier, 
another  finding  wbs  that  the  fast  readers  recognized  the  individual  ■: 
braille  characters  in  half  the  time  required  by  slow  readers.  On 
the  basis  of  this  and  other  evidence,  the  authors  concluded  that  the 
perceptual  unit  in  braille  reading  was  the  individual  character  end 
not  the  word.  Thus,  in  the  present  study,  while  the  fast  readers  * 
may  have  profited  some  from  the  words  and  continuous  prose,  the  mo re 
appropriate  practice  unit,  especially  for  the  alow  readers,  way  have 
been  the  individual  braille  character. 

The  most  important  finding  of  the  present  studies  wss  that 
stimulation  of  motivation  to  reed  faster  resulted  in  remarkable  re- 

e¬ 

ductions  in  reading  times  by  all  subjects.  It  was  apparently  re- 

■ponsible  not  only  for  average  reductions  in  reading  times  of  in 
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both  studies,  but  also  for  differential  reductions  among  the  read¬ 
ing  rate  levels — the  slow  readers  proportionately  reduced  their 
reading  times  more  than  the  faat  readers.  Furthermore,  in  the  first 

study  this  factor  may  have  been  responsible  for  sustaining  these  re- 

«  .  •  .  1 

duetions  over  a  period  of  two  months.  These  effects  were  highly 
significant  both  statistically  and  eduoationally  Wot  only  do  they 
emphasize  the  necessity  for  controlling  motivation  in  studies  such 
as  these,  but  they  also  demonstrate  possibilities  for  improving 
reading  in  the  classroom  through  the  manipulation  of  motivation. 

Summary 

In  one  3tudy  familiar  words,  phrases,  and  short  sentences  were 
read  at  diminishing  time  intervals  on  a  rapid  exposure  device.  In 
the  other,  literary  material  was  read  at  Increasing  word  rates  on  e 
pacing  device.  Both  studies  used  an  experimental  and  control  group 
of  15  matched  subjects  divided  into  reading  rate  levels  (fast-slow). 
The  experimental  groups  practiced  reading  one-half  hour  daily  for 
20  consecutive  school  days,  A  monetary  reward  was  used  to  control 
for  motivation  on  the  criterion  teats.  No  significant  effeots  of 
reading  practice  werefbund  on  pre  and  post  reading  testa.  Motiva¬ 
tional  effects  apparently  accounted  for  2i|#  average  reductions  of 
reading  times  in  both  studies. 
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